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AUTHORS: Gertoenshteyn, M. fe., Pokroes, a. Moy cobuvey, Le Go. 

TITLE: Multi-Channel systen or Parellel Selecticn Waveguides with 
Variable Coupiings (Mnopostvol'aaya sistema parallel'no; 
selektsii 3 reguliruyemymi sv,aczani) 


PERIODICAL:  Radiotekhnika, 1958, Vol 13, Nr 12, up eO-25 (Uic«) 


ABSTRACT: #ith relatively narrow bands or not too hirh claims sith respect 
to the adaptation, the problea of dividing or joining the 
channels can be solved by me:ns of a system of shunted series- 
resonance circuits. The various filters »re connected, in par- 
allel to each other, to the common coniuctor by a simple or 
compuct tap. A simple method of setting up a tap for the shunted 
geries-resonance circuits is given. This method is based on the 
calculation data without intricate experimental work. at first, 
the paralleling of the resonance circuits is investiguted. The 
obtained formulae (3) and (5) show that the tap must be tuned 
jointly with the filter connected to it, with one element. The 
input resistance of filters #ith several elements ig then in- 
vestigated and it is shown tnat the autual influence of the 

various mannels is determineit <3sentially dy the input resona- 


APPROVED FOR RELEASE: 09/24/2001 CIA-RDP86-00513R000514920017-2" 


"APPROVED FOR RELEASE: 09/24/2001 CIA-RDP86-00513R000514920017-2 


Malti-channel Syctern of Parallel Setection Wavegtdes with 
Variable (rupiinga 


tors. Therefore, the in,ut reoontors of the filters wita 
saveril elements must also be tuned with the taps. The esnntc- 
tion of the filters to the common line: is tnen investigavel. 
The connection to the main w.veruide ts mad: varlable by means 
of screws with a steplike cross section. By means of the method 
given in this article, a dimple waveynide tap is worged out 

for a system with shunted series-reson.nce eireuits with an 
input transient wave factor of 20.95 in the middle of the 
band. There are 7 figures, | table, and % Soviet references. 


wUBMITTED: June 1, 1957 
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AUTHORS: Bonch-Bruyevich, V. L. , Gertsens:.teyn, if. Ye. 


TITLEs On the Theory of the Magnetic Susceptibility of Metals (K teorii 
masnitnoy vospriinchivosti netallov) 


PERIODICAL: Zhurnal Exsperinental'noy i lJeoreticheasoy Piciki, 1953, Vol. 34, 
Nr 1, pp. 261 = 261 (W35R) 


ABSTRACT s The magnetic susceptibility of the electron jus Was recently (re- 
ferences 1, 2, 3) calculated with the taking into account of the 
distant Coulomo correlation. In this eonnection, nowever, only 
the susceptibility caused by the Fermi branch of the spectrum of 
excitations was taken into account. But the authors want to call 
attention to the fact that the Hose quanta ot plasma vibrations 
also furnish a certain contribution to tre susceptibility. It is 
true that these excitations are neutral and do not furnish any 
contribution to the current, out their energy depends on the field 
strength of the maynetic field # and therefore the plasma-quanta 
are"carriers of aagnetisn". At the usual tenperatures the real 
plasma-quanta are practically not excited in metal, but their zero 
energy also depends on i. this leads, ag shown here, to a plasnma- 
-diamagnetism comparable with the Landau dianasnetism. In a weak 
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54-1-55/56 
On the Theory of the Magnetic Susceptibility of Metals 


dinal and transversal vibrations ig alsa. possitle. Yor the cage 
discussed here only the former are of i:terest. An expression for 
the frequency of the longitudinal plasma-cuantun is given. Then 
the author gives an axpreasion for the nugnetio susceptibility 
caused by the dependence of the wero energy of the plasma on the 
mugnetic field. whe neglect of the zero energy of the plasma ia 
generally not at al! justified and the quantitative cyreenent of 
the theory by Pines (reference 1) with the experiment must anew 
be checked. There are 5 references, ? of which are Slavic. 


ASSOCIATION: Moscow State University 
(Moskovakiy sosudarstvennyy universitet) 


SUBMITTED: November 21, 1957 


AVAILABLE: Library of Congress 
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where ¢ a5 given by Eq ‘con a 
for the’dritt Space and w, 
In Eq (5), U, 
the thermal electron velocity and 
rrequency. 

There are 4 references, 2 of which are Soviet and 
2 English. 


SUBMITTED. Fedruary 21, 195. 
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AUTIIORS: Gertsenshteyn,'’ Ye., and Vasil'yev,V RB. SOV/52-4-4. 4°93 


TITLE; Waveguide With the Random Inhomogeneities and Frownian Motion 
on the Lobachevskiy Flane 


PERIODICAL: Teoriya veroyatnostey i yeye primeneni) 
Vol 4, Nr 4, pp 424-432 (U.55R) 


ABSTRACT: The authors consider a waveguide with randos cnhomerenei ties, 
rT, be the reflection coefficient (ratio of cho amplitudes of 


a 


reflected and origina: wave) of a single Lnnomesenelty 
be independent random functions with known statistical 
characteristics The authors ask for ths reflection tooff 
of the whole waveguide it 13s shown that the problem can 
reduced to the Brownian motion in the Lobachevskiy plane 
first two inhomogeneities are considered un? .t ic state) 
the resulting reflection ecefficiant 18 a booker 7lrear fom 
mapping the unit circle orto itself Thacew.ch rhe rajlaties 
the Lobachevskiy plane 1: yiven. For several cntcnyrenerties 
tmage point moves in the Lobachevakry plane. we. le the gam of 
corresponding noneusl dean distances yreli. "ota ettat af 
the wnhomagene tie, Tf sie congidered parted preeesa ta continuous, 
then tt leads ta kre doef asson equahiun oo. tar LeSecheveciy plane 
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TITLE: Tie Diffusion Equation of a Statistically Non- -nomo geneous 
Waveguide (Diffuzionnoye uravneniye clya statisticheski 
neodnorodnogo volnovoda) 


PERIODICAL: Radiotekhnika i elecktronika, 1959, Vol 4&, Nr 4, 
pp 61L ~ 617 (USSR) 


ABSTRACT: It is assumed that the conplex reflection coefLicient of 


the system is r=x + iy and that its probability density 
eretr thereon seh stay ode the diffusion equation: 


where D is the statistical characteristic of the wave- 
Guide, this is equal to the average half sum of the re- 
flection coefficients squared per unit length of the wave- 
suide: @ 18 the distance along the Length of the wave- 
suide. If a norrialised variable t =\Ddz is introduced. 
Cardl/4 the equation can be written as Eq (4). When the wavecuide 
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is ternineated with a matched load, the selution of Ee (4) 
isoin the fori of Eq (3). It ds Seen that for larre t¢t 
Eu (5) has no physical meaning. A cifyYerent differential 
‘Cron for the density probability function is, therefore, 
‘sary. The equation should be such as to make the 
-oOlutton trnudependent of tho terminatines load: also When 


4 


er yoy O . tie differential equation Should cotnerde with 
Bet). these 1 cuuLbements are satisfied by 

ow 

Aw. — 

Ot 
wiere § is the Laplace operator on the Lovacuevskiy 
surface. The opetater is defined by Eq (8). By introducing: 
a polar systom of co-ordinates No, 0 , as deLined by 
Eqs (9), the Laplace Operator 1s represented by Eq (10). 
If 4 = 190 and tu =chn , Eq (10) can be expressed as 
Eq (11). This can be solved by introducin« the Laplace 


fos) 


Card2/4 transformations and leads to the Lesendre ecuation which 
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is in the form of Eq (13). In its final form, Eq (13) can 
be written as Eq (16). On the basis of the above, it is 
found that the average value for u is expressed by Eq (17). 
The average value of the reflection coefficient is approx- 
imately expressed by Eq (19). The value of the average 
reflection coefficient r as a function of ¢t is plotted 
in Fiszure 2; Curve I corresponds to a Lincar approximation, 
while Curve II represents more accurate results. It is 
seon that Curve 1 gives values which are higacr than those 
represented by Curve II. The vhysical meaning of this is 
that a part of the energy of the reflected wave travelling 
from the Load towards the generator is roflected by the 
non-unstormities of the waveguide (towards the terminating 
load). The authors make acknowledgment to b.Ye. Khinber 

for discussing the work and for his valuakle romarks. 
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There are 2 fiyures and ¥ references, | of which is English 
and G Soviet. Ll cf the Soviet references is translated 
from Enclish. 
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(Phase converters) 
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Gertsenshteyn, M. E. 
Phase and Frequency Distortions in Mixers 


Radiotekhnika 1 elektronixa, l0, Vol 5, Nr 2, 
pp 214-217 (USSR) 

to) 
Amplitude and phase distortions in crystal mixers 
at super high frequencies are analyced assumins 
that the mixer 1s a sia-pole network whieh can be 
described by a correspondinss maiteix of conguctivity. 
Tnis leads, however, to cumbersome saleulatkons and 
not comprehensive end results. Provided the non- 
uniformity of the frequency characteristie Le 
relatively mild, approximation methods can be used, 
The proposed method takes the wave pleture as 4 
starting point rather than currents and voltages, 
Distortions can be desertbed by the fLubertevencce 
of several waves arrivire; by ditverent says into the 
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Livity ts elgo present. (6) Nolow ar bifteation. White 
spectrum noige is the totultty of tneciersnt stnuugolds 
wLEh arbltrary pivisess thelr ampltrben¢ton coottta ten’ 
Is (C2). With a quadraths tndleater, 
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AUTHOR: Gertsenshteyn, M. Ye. 
TITLE: The laws of conservation in the general relativity 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, v. 40, 
no. 1, 1961, 114-122 


TEXT; The author deals with two points in the theory of the lawa of conser 
vation which are, seen from the mathematical viewpoint not clear: 1) The 
energy momentum vector P; . ii ds, is in this integral representation not 


satisfactory, because the vector addition is not defined. 2) In the repre- 
sentation of the coordinate transformation (2); 
6x! E(x) " x,(x)6u), where 60" are the parameters of an element of the 


irreducible group of coordinate transformation (translation or rotation), 
it is not definitely said what functions (x) correspond to the trensla- 
tion. Integrals like the one abovementioned occur in the general relativity 
when the laws of conservation are being studied. If ty is an energy momen- 
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tum pseudotensor, and if composition (integration) is carried out according 

to components (the coordinates are Euclidean at teint y 14 then the inte- 
gral is independent of coordinate system; if, at x79 00 , F tend — const, "i 
the integral quantities, which were obtained in the integration of various 
energy-momentum tensors (which are produced: by (2)), coincide. Such a 
situation, where the mathematical operation employed is not defined, and 
obtains sense only by the nature of the expression under the integral, ig 
considered to be unsatisfactory by the author. Definition of the integral 
and the translation is purely geometric, and ought to be independent of the 
physical content of the problem. For determination of this integral in 
Riemann geometry, a so-called "free" vector field is introduced, which 
uniquely (i.e., independent of path degcribing the shift of the origin of 
the coordinates is introduced: Pi (x « CP, (x), where @ is the Operator of 


the "harmonic" shift. §€°(x) is considered to be a vector field, which 
cbeys the following conditions; E*(x.x5) is a unique function, €*(x} are 
vectors which are parallel in Euclidean space. Thugs it is possible, like 


above, to put €* (x) = Ce*(x,). The harmonic shift is defined in all spaces 
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that are topologically equivalent to Euclidean space; however, it differs 
from a yarallel shift. For the "free" vector in a curvilinear pseudoeuclid 
ean space verte) = 0 holds, V, denotes a covariant derivative, if k and gs 


are independent, this equation contains 16 conditions. With the definition 


of the invariant iS . Ve ga divP, and separation of the symmetric and anti- 


ry rw = 4 ~Vt a ? 1 7 7 ible to im 
metric part, Fix VP, + VP, lik EPs V. k? it .s possible impose 


onto the vector field P(x) the condition a 
10 conditions). These conditions have already been studied by V. aA. Fok. 
They are satisfied only in a space of constant curvature (V.R = 0). The 


= 0 (which in itself comrrises 


conditions (13): s = O75, = 0 (7 conditions) are, on the other hand, sat- 
isfied in the case of arbitrary Bike" The solution cf (13) is given with 
B = Vf = alt /ax } Oe = 0. The general-covariant linear differential 


equations (13) define the geometric cperation of a "harnonic" translation 
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of the vector in a unique manner. There now exists, also in the general 
case of a space of arbitrary curvature, a preferred system of coordinates, 
in which the components of the vector remain unchanged in the case of a 
shift. The condition 


a( Vag! gt) fax = 03 ae - 0 determines the clasa of the 


"harmonic" (preferred) system of coordinates. In guch a systen, the 
covariant vector components in harmonic tranglation do not change, and it 
is therefore possible to integrate the vectors by the components. Energy- 
momentum vector, - pseudotensor, energy density, and the Hamiltonian of 
the system should, therefore, be calculated in such a harmonic system. 

The case of infinitely smali coordinate transformations is studied and the 
formula hereby for the energy-momentum tensor ig applied to the gravita- 
tional field. For the canonic energy-momentum tensor, & unique expression 
is obtained which after symmetrization goes over into the Landau-Lifshits 
tensor. In conclusion, the case is atudied in whieh the gravitational 
field may be considered to be a slight perturbation, ani the results of 
calculations are compared in the various systems ef coordinates. The 
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A. A. Fedorov, and L. G. Solovey for discussions. There are 10 references: 
4 Soviet-bloc and 4 non-Soviet-bloc. 


SUBMITTED: October 8, 1959 (initially) and March 3, 1960 (after revision) 
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. AUTHGR: : Sertsenshteyn, ‘I. Ye. 7 


‘TITLE: Wave resonance of light and gravitational waves 


rBRIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fisiki, ve dt, 
; “no. (7), 1961, 113-114 : 


er 4 
TEXT: This paper gives an estimate of the energy of gravitational wavee i 
produced during the propaation of light in a conatant electric or 
magnetic field. According to general relativity light and gravitational | 
waves propagate with equal velocity, and the corresponding rays coincide 
with the zero geodesics. Theat means that, if there exiets a linear | 
relationship between light and gravitation waves, wave resonance known 1 
in radio physics must appear so that even in weak coupling a significant 
eneryy transfer may take place. In the presence of an electromagnetic 
‘field a weax gravitational field is described by , 

Oy = —lényer#, a0, th 0, 


| 
(1) | ry 
th = A UFYF ey — +O (FI Filly 9 pt me At — > AB, A 
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ide 


: Pa 
where %°" ig the energy - momentum tensor of the electromagnetic field, 


P* is the electromagnetic field tenson, y the gravitational oonstant, 


and hj, the perturbation of the metric tenaor., Eq. (1) 468 used for 


rts tiela) in ‘the presence of a 


investigatin. the vrose ration of light ( 
‘ as ot : OE . 
strony tusnetizing field FP constant in space and time. The'energy % 
momentuzt tensor tecomes the sum of three terms: square of a constant tern, 
aquare cf the lijnt wave field, and an interference term desoribing the 
wave regonunce. un neglecting the non-resonance term one obtains the 


relation 


| 
| 
| 
| 
| 
| 


OW = — F(R Fy 8h (FO Ae) ]. (2), 


If the x-axis is taken in the direction of the wave vector and the wave 


¢ 


%; 
amplitude is exjreseed in tne units of energy density, one obtains * 


Prt = 0(x) far ef, Mhiml, k= wie, (3) 
wt = a (2) VISTA EM es, Cyt, hangs 
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where the amplitudes fy und oe are dimensionless. ‘with this one obtains - 
in the eparox mentor of slowly varying amplitudes: ida( x Ax 


\ 
t 
Xie 


‘ne solution of this gquation has the forn 
gO)S1 5) ofs)de + a(0}, where the integration 


he ray: If a(0) = 0 the external field is constant and the | 
cattering of the light along the ie small the domain ' 


considered; i.e. b{s) = constant so that Ja(x)/o(0 = (y /ro* \F pO) an 
where T is the time in which the ray traverses the dt ee field. ee 
amplitude packet was here set equal to one. If the F 0; field is turbulent 
2 random, it can ve assumed for the purpose of estimating the energy .of 


ig made along t 
avsorption or s 


gravitational wave that 960) is constant along a path of length Ro 


(R, - correlation radius of tre 20) field) and then changes by junps and 


at randon. The light a ampritude 2(x) is practically constant along the rays ; 
tne amplitude of the gravitationel wave ia given by SK 
| : 
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In 


a(x) = Sian. an =i Va /net fu tr y F'" (s)b(s)ds. 


¥n—t 
The gravitational waves excited at each portion of the path become in- . Xx 
mle \2 
la(x/d! 5 (y/202) PO? ae C7je. For 


ee yo !T, (20) 10°25, 


Wave resonance of light and «+ 


coherent. One obtains: 


) 
interstellar fields one obtains, for example, ja/b, 


l 
! 

c 

Ry = 10 light years, T = 10! years). The frequency of the excited 
is determined by the light frequency. , Strong magnetic 
a therefore gravitational waves can ‘| 

is essentially determined 
f; 


gravitational wave 
fields exist also inside the stars, an 
ve produced. Here the correlation radius a(x) 

th of the radiation. For the calculation of the interaity of, 
this wave (7) can also be used, cut then 7 is the diffusion time of ,the | 
energy 2f the ray in the star transparen* to the radiation. It can be ! 
shown taat (7) represents the ratio of tne gravitational and light radia- | 
f the star. Naturally, the intensity of tne gravitational radiation, | 


tions of 
ig small and is unimportant for the energy balance of the star. There 


are 3 Soviet-bloc references. 


by the free pa 


Card 4/5 ' 


APPROVE : 
D FOR RELEASE: 09/24/2001 CIA-RDP86-00513R000514920017-2" 


"APPROVED FOR RELEASE: 09/24/2001 CIA-RDP86-00513R000514920017-2 


3WOUb 
$/109/62/567/001/625/0e7 
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AUTHOR: Rabinovich-Vizel‘, A.Ae, and Gertsenshteyn, M.Ye 
TITLE: Qn the bandwidth of frequensy multipbiers employing 
non-linear capacitance 
PERIODICAL: Radiotekhnika 1 elektronika, v. 7. net, ane, 
175 - 177 


TEXT: The purpose of the paper is to determine the bandwidth of 
frequency multipliers using non-linear elements. Tne authors first 
gurvey available literature and conclude that the efficiency of Ea 
this type of frequency multiplier has received much attent-on, © 
hardly anythinz has been written on the attainuble bandwidth. Ney 
they quote K-M. Johnson's formulas, slightly rearrange then ana 


find fcr the product of relative bandwidth and optimum efficiency 
At 2 2 5 
“a a, t or, 
Vopt ? Vee + (w,T) tiie 6} 
where by depends on the nonlinear characteristics of tne diode em 
Card 1 v2 
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On the bandwidth of frequency - 


ployed. w, - fundamental frequency, 


the harmonic number. 


C.H. Page, J. Res. Nat. Bur. 
M.V. Duffin. and P.H. 


follows: 
G. Luettgenau, 
Record, 1960, part 3, 
Powere and J.J. Younger. 


4%, K.M. Johnson, IRE Trans.. 
SUBMITTED: July 20. 1961 
Card 2°2 
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t- time constant of the diode, 


factor of muitiplication. Por a lossiess diode 


n - 
4f Oss oe 
t= O; q ati eos Dnt (Qp,b,/ > ' ii) 
where {p, quality of the diode at tie frequency w,. In thia -ase 


the bandwidth is dependent on n. If the losses 


the bar.dwidth is mainly determined by the icsses an¢ independent of 
If non-linear resistances are used 
difficulty with bandwidth because broadband matching 
There are 5 references: 1 Soviet-bloc and 4 non-Seviet-cloac. 
most recent references to the English-Janguage publications read & 
Standards, ‘ 
Dirnbacn, IRE Wescon Corventim 
13, P.M. Fitzgerald. TH. Lee, E 
IRE Weson Convention Record. 
1960, MTT-8. 5. "2% 
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are large Qp, aioe 


there iss ne 
1g possible. 
The d 


on 


1956. 56. 4. 179 
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397 mor) 
. 
3 flan 
Mey 
Slcer= 
St oasr 
— ioe 
ess 
UtTLONS 
2s deter LOR = 
- + 3 
eeneous equa vGT 2S 
used, whose » ohe 
somatyn fos ‘ 4 de antpeP tu ayyner 
Gonains ol s 3 ma es senvlaaiy SUDO T= 
oe er fae aces Bi eae Wiagte ak aad . Reece 
1ZavlLo0oMne. LHe Cus oa SN MOUS wadse2 CONST ETI 9 ce waters 
S considered 4S an example; the NOMOsenedus eipuat recuce 
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